Cut-point Shift and Index Shift in Self-reported Health by Lindeboom, Maarten & van Doorslaer, Eddy
VU Research Portal
Cut-point Shift and Index Shift in Self-reported Health
Lindeboom, Maarten; van Doorslaer, Eddy
2003
document version
Publisher's PDF, also known as Version of record
Link to publication in VU Research Portal
citation for published version (APA)
Lindeboom, M., & van Doorslaer, E. (2003). Cut-point Shift and Index Shift in Self-reported Health. (Discussion
paper TI; No. 03-042/3). Tinbergen Instituut.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
E-mail address:
vuresearchportal.ub@vu.nl































The Tinbergen Institute is the institute for 
economic research of the Erasmus Universiteit 
Rotterdam, Universiteit van Amsterdam, and Vrije 
Universiteit Amsterdam. 
 
Tinbergen Institute Amsterdam 
Roetersstraat 31 
1018 WB Amsterdam 
The Netherlands 
Tel.: +31(0)20 551 3500 
Fax: +31(0)20 551 3555 
 
Tinbergen Institute Rotterdam 
Burg. Oudlaan 50 
3062 PA Rotterdam 
The Netherlands 
Tel.: +31(0)10 408 8900 
Fax: +31(0)10 408 9031 
 
 
Please send questions and/or remarks of non-
scientific nature to driessen@tinbergen.nl. 








&RUUHVSRQGLQJDXWKRU7HO)D[(PDLOPOLQGHERRP#IHZHEYXQO7KLVSDSHUGHULYHVIURPWKHSURMHFW³7KHG\QDPLFVRILQFRPHKHDOWKDQGLQHTXDOLW\RYHUWKHOLIHF\FOH´NQRZQDVWKH(&XLW\ ,,,3URMHFWZKLFK LV IXQGHG LQ SDUW E\ WKH(XURSHDQ&RPPXQLW\¶V )LIWK )UDPHZRUN 3URJUDPPHFRQWUDFW 4/.&7 :H DUH JUDWHIXO WR WKH (& IRU ILQDQFLDO VXSSRUW WR 6WDWLVWLFV &DQDGD IRUDFFHVV WR WKH13+6 GDWD DQG WR 3HGUR3LWR%DUURV$QGUHZ -RQHV2ZHQ2¶'RQQHOO DQG SDUWLFLSDQWV RI WKH(FXLW\ ,,, :RUNVKRS LQ %HOJLUDWH ,WDO\ DQG RI WKH WK KHDOWK HFRQRPLFV :RUNVKRS LQ 2VOR 1RUZD\ IRUFRPPHQWVRQDQHDUOLHUYHUVLRQRIWKLVSDSHU

$EVWUDFW





2QH RI WKH PRVW FRPPRQO\ HPSOR\HG LQGLFDWRUV RI RYHUDOO LQGLYLGXDO KHDOWK LQ JHQHUDO
SRSXODWLRQVXUYH\VLVWKHVLPSOHTXHVWLRQ³+RZLV\RXUKHDOWKLQJHQHUDO"´ZLWKUHVSRQVHFDWHJRULHV
UDQJLQJ IURP ³YHU\ JRRG´ RU ³H[FHOOHQW´ WR ³SRRU´ RU ³YHU\ SRRU´:KLOH WKLV RUGLQDO YDULDEOH LV
NQRZQ WR EH D YHU\ JRRG SUHGLFWRU RI RWKHU RXWFRPHV OLNH VXEVHTXHQW XVH RI PHGLFDO FDUH RU
PRUWDOLW\WKHUHLVVRPHFRQFHUQWKDWLWVFRPSDUDELOLW\DFURVVSRSXODWLRQV±RUSRSXODWLRQVXEJURXSV±
LV SUREOHPDWLF EHFDXVH RI D SUREOHP ZKLFK KDV EHHQ WHUPHG µVWDWHGHSHQGHQW UHSRUWLQJ ELDV¶
.HUNKRIV DQG /LQGHERRP  µVFDOH RI UHIHUHQFH ELDV¶  *URRW  µUHVSRQVH FDWHJRU\ FXW
SRLQWVKLIW¶6DGDQDHWDO0XUUD\HWDOµUHSRUWLQJKHWHURJHQHLW\¶6KPXHOL
RU µGLIIHUHQWLDO LWHP IXQFWLRQLQJ¶ +D\V HW DO   %DVLFDOO\ LW RFFXUV LI VXEJURXSV RI D
SRSXODWLRQXVHV\VWHPDWLFDOO\GLIIHUHQWWKUHVKROGOHYHOVZKHQDVVHVVLQJWKHLUKHDOWKGHVSLWHKDYLQJWKH
VDPH OHYHORI µWUXH¶KHDOWK7KHVHGLIIHUHQFHVPD\EH LQIOXHQFHG E\ DPRQJRWKHU WKLQJV DJH VH[
HGXFDWLRQODQJXDJHDQGSHUVRQDOH[SHULHQFHRILOOQHVV,WPHDQVWKDWGLIIHUHQWJURXSVDSSHDUWRµVSHDN
GLIIHUHQW ODQJXDJHV¶ DQG WR XVH GLIIHUHQW UHIHUHQFH SRLQWV ZKHQ WKH\ DUH UHVSRQGLQJ WR WKH VDPH
TXHVWLRQ
7KH SUREOHPPD\ EH SDUWLFXODUO\ SURQRXQFHG IRU FRPSDULVRQV DFURVV FXOWXUDO JURXSV ZLWK
GLIIHUHQW QRUP DQG H[SHFWDWLRQV )RU H[DPSOH $ERULJLQDOV LQ $XVWUDOLD UHSRUW EHWWHU VHOIDVVHVVHG
KHDOWK 6$+ WKDQ WKH JHQHUDO $XVWUDOLDQ SRSXODWLRQ ZKLOH DOO RWKHU LQGLFDWRUV VXFK DVPRUWDOLW\
VKRZ WKLV VXEJURXS WR EH DW D VHULRXV GLVDGYDQWDJH ZLWK UHVSHFW WR KHDOWK 0XUUD\ HW DO 
6LPLODUO\6HQUHFHQWO\TXRWHGWKHZHOONQRZQHYLGHQFHIURP,QGLDDJDLQZKHUH .HUDOD WKH
VWDWHZLWKWKHKLJKHVWOLIHH[SHFWDQF\FRQVLVWHQWO\VKRZVWKHKLJKHVWUDWHVRIUHSRUWHGPRUELGLW\+H
FRQFOXGHV WKDW³7KHUH LVD VWURQJQHHG IRU VFUXWLQLVLQJVWDWLVWLFVRQVHOI UHSRUWHG LOOQHVV LQ D VRFLDO

FRQWH[WE\WDNLQJQRWHRIOHYHOVRIHGXFDWLRQDYDLODELOLW\RIPHGLFDOIDFLOLWLHVDQGSXEOLFLQIRUPDWLRQ
RQ LOOQHVV DQG UHPHG\´ 7KH EHVW ZD\ WR GR WKLV LV WR IRUPDOLVH WKH SUREOHP RI KHWHURJHQHRXV
UHSRUWLQJ EHKDYLRXU DQG WR IRUPXODWH WHVWV IRU LWV RFFXUUHQFH LQ WKH FRQWH[W RI VXEMHFWLYH KHDOWK
LQIRUPDWLRQ7KLVLVWKHDLPRIWKLVSDSHU
:HSUHVHQWD IUDPHZRUNIRU LQGLYLGXDOUHSRUWLQJEHKDYLRXU WKDWHQDEOHVXVWRIRUPDOO\ WHVW
ZKHWKHU YDULDWLRQV LQ UHVSRQVHV WR KHDOWK TXHVWLRQV UHIOHFW WUXH KHDOWK GLIIHUHQFHV RU UHSRUWLQJ
EHKDYLRXU2XUKHDOWKUHSRUWLQJPRGHODOVRDOORZVXVWRGLVWLQJXLVKEHWZHHQWZRW\SHVRI UHSRUWLQJ
KHWHURJHQHLW\ FXWSRLQW VKLIW DQG LQGH[ VKLIW 7KH ODWWHU UHIHUV WR WKH VLWXDWLRQ ZKHUH UHSRUWLQJ
EHKDYLRXUOHDGVWR D LQSDUDOOHO VKLIWRIWKHWKUHVKROGVWKDWGHWHUPLQHWKHUHVSRQVHFDWHJRULHVVRWKDW
WKHLU UHODWLYH SRVLWLRQ UHPDLQV XQDOWHUHG ,Q WKH FDVH RI FXWSRLQW VKLIW WKH WKUHVKROGV DUH DIIHFWHG
GLIIHUHQWO\E\ WKH UHVSRQVHEHKDYLRXU OHDGLQJ WRDFKDQJHRI WKH UHODWLYHSRVLWLRQVRI WKH UHSRUWLQJ
WKUHVKROGV
+HWHURJHQHRXV UHSRUWLQJ EHKDYLRXU PD\ KDYH LPSRUWDQW LPSOLFDWLRQV IRU WKH PHDVXUHPHQW
DQGH[SODQDWLRQRILQHTXDOLWLHVLQKHDOWKE\IRULQVWDQFHLQFRPHRUHGXFDWLRQ,IJLYHQWKHVDPHOHYHO
RIµWUXH¶KHDOWKWKHDVVHVVPHQWRIUHSRUWHGKHDOWKGLIIHUVV\VWHPDWLFDOO\E\VRFLRHFRQRPLFVWDWXVWKLV
















YHU\ GHPDQGLQJ LQ WHUPV RI GDWD FROOHFWLRQ DQG YHU\ RIWHQ QRW D UHDOLVWLF RSWLRQ IRU UHVHDUFKHUV
ZDQWLQJWRDQDO\]HH[LVWLQJVXUYH\V0RUHRYHUDVZHZLOOGLVFXVVLQPRUHGHWDLODWWKHHQGRIVHFWLRQ
 LW LVPRVW OLNHO\ WKDW WKH LPSOHPHQWDWLRQRI WKHYLJQHWWHDSSURDFKDOVR UHTXLUHV DPRUHREMHFWLYH
VRXUFHRILQIRUPDWLRQDERXWWKHUHVSRQGHQWV¶KHDOWK
7KH DSSURDFK DGRSWHG LQ WKLV SDSHU LV LQVSLUHG E\ .HUNKRIV 	 /LQGHERRP  ZKR
IRFXVHGRQGLIIHUHQWLDO UHSRUWLQJ EHKDYLRXU DFURVV ODERXUPDUNHW VWDWHV  ,Q WKLV SDSHUZH IRFXV RQ
GLIIHUHQWLDO UHVSRQVH WR 6$+ E\ RWKHU EDFNJURXQG FKDUDFWHULVWLFV :H H[SORLW WKH IDFW WKDW WKH
&DQDGLDQ1DWLRQDO 3RSXODWLRQ+HDOWK 6XUYH\  LV RQH RI WKH IHZ JHQHUDO SRSXODWLRQ KHDOWK
VXUYH\VZKLFKFRQWDLQVERWKWKHVLPSOH6$+TXHVWLRQDQGRQHRIWKHZHOONQRZQJHQHULFPHDVXUHVRI












KRXVHKROG VXUYH\V DQGZKHQ WKH\ DUH WKH\ RIWHQ GLIIHU DFURVV VXUYH\V ZKLFKPDNHV FRPSDULVRQV
DFURVVGLIIHUHQWSRSXODWLRQVLPSRVVLEOH%\FRQWUDVW WKHJHQHUDO6$+TXHVWLRQLVYHU\ZLGHO\XVHG
3HUIRUPLQJ WHVWV IRU UHSRUWLQJ KHWHURJHQHLW\ LQ 6$+ XVLQJ VXUYH\V ZLWK PRUH DEXQGDQW KHDOWK
LQIRUPDWLRQ VXFK DV WKH 13+6 SURYLGHV LQIRUPDWLRQ RQ WKH OLNHOLKRRG DQG VL]H RI WKH UHSRUWLQJ
KHWHURJHQHLW\SUREOHPVLQRWKHUVXUYH\VZLWKVLPSOHUKHDOWKPHDVXUHV 






7KH UHSRUWHG VXEMHFWLYH KHDOWKPHDVXUH LV GHQRWHG E\ +6 DQG UHIHUV WR WKH UHVSRQGHQW
V DQVZHU WR D










DQRWKHUZLVH LGHQWLFDO EXW ORZHU HGXFDWHG UHVSRQGHQWPD\ UHSRUW WR EH LQ H[FHOOHQW KHDOWK2U VWDWHG




PD\ UHIOHFW ERWK GLIIHUHQFHV LQ KHDOWK FRQGLWLRQV DQG GLIIHUHQFHV LQ UHSRUWLQJ EHKDYLRXU ,Q SUDFWLFDO
VLWXDWLRQVRQHGRHVQRWREVHUYH+EXWRQO\DUDQJHRIPRUHREMHFWLYHPHDVXUHV)RUH[DPSOHZKHWKHU
DQ LQGLYLGXDO VXIIHUV IURP YDULRXV KHDOWK SUREOHPV GLVHDVHV DQG KHDOWKUHODWHG LPSHGLPHQWV LQ
SHUIRUPLQJ D UDQJH RI GDLO\ DFWLYLWLHV7KHVH FRXOG EH XVHG WR SUR[\ WKH GLIIHUHQW GRPDLQV RI WUXH
XQREVHUYHGKHDOWK+
7KHDERYHUHVXOWVLQWKHIROORZLQJHTXDWLRQVRIWKHKHDOWKUHSRUWLQJPRGHO
+6  I+;HE D
+  I+R ;HE E
7KH YDULDEOHV H DQG H DUH UDQGRP YDULDEOHV I GHVFULEHV WKH UHSRUWLQJ EHKDYLRXU DQG I WKH
UHODWLRQVKLSEHWZHHQWUXHKHDOWKDQGLWVGHWHUPLQDQWV&RQVHTXHQWO\WKHHIIHFWRI ; DVHPERGLHGLQWKH
EµVFDQEHYLHZHGDVSXUHUHSRUWLQJEHKDYLRXUZKHUHDV ; FRUUHFWVIRUWKHGLVVLPLODULW\EHWZHHQ +R
DQG+1RWH WKDW I ZLOOEHDQ LGHQWLW\ LQ WKHLGHDOFDVHZKHUH + LV IXOO\FDSWXUHGE\+R+ LVE\GHILQLWLRQXQREVHUYHG7KHGLIILFXOW\OLHVLQWKHDVVHVVPHQWRIWKHUHODWLYHLPSRUWDQFHRI ; UHSRUWLQJEHKDYLRXUYHUVXV; WUXHKHDOWKHIIHFWVRUKHWHURJHQHLW\LQKHDOWKLQWKHGHWHUPLQDWLRQRI +6,WZLOOGHSHQGFUXFLDOO\RQKRZWKHHPSLULFDOPRGHOLVLPSOHPHQWHG




KDYHDGLUHFWHIIHFWRQWKHFXWSRLQWVFRUUHVSRQGLQJWRWKHGLIIHUHQWUHVSRQVHFDWHJRULHV ; LVLQFOXGHGWRPHDVXUHWKHGLVVLPLODULWLHVEHWZHHQ+R DQG+ DQGWKHUHIRUHLWVUROHLVH[SHFWHGWREHGLIIHUHQW0RUH
VSHFLILFDOO\WKHKHDOWKUHVSRQVHLVGHILQHGDV
+6  L  FL + d FLL Q D
:KHUH Q LV WKH QXPEHU RI UHVSRQVH FDWHJRULHV 7KH FXWSRLQWV FL DUH DOORZHG WR YDU\ ZLWK GLIIHUHQWYDOXHVRI;
FL  JL ;EL L «QF  fFQ  f E
,Q WKLVPRGHO WKHUHPD\EH GLIIHUHQWLDO UHVSRQVHV RQ +6 IRU UHVSRQGHQWVZLWK LGHQWLFDO OHYHOV RI WUXH
KHDOWK + DQG WKLV LV FDSWXUHGE\ JL ;EL 7KH IXQFWLRQ JL  LV OHIW XQVSHFLILHG EXW LQ LWVPRVW
IOH[LEOHIRUPHDFKFXWSRLQWLVDIIHFWHGE\H[RJHQRXVYDULDEOHVLQDGLIIHUHQWZD\ EL L «Q
7KHODWHQWOHYHORIWUXHKHDOWK+ LVXQREVHUYHGDQGLIZHDVVXPHWKDWZHFDQDSSUR[LPDWHLWZLWK 
+  I+RD;¶E H  E¶
WKHQZHREWDLQWKHHPSLULFDOFRXQWHUSDUWRIWKHUHSRUWLQJHTXDWLRQD
+6  L  JL ;EL ;¶E I+RDH  d JL ;EL ;¶E D
(TXDWLRQDLVLQIRUPDWLYHRQWKHUROHRI; DQG; DQGFDQVHUYHDVDEDVLVIRUWHVWVIRUGLIIHUHQWW\SHVRI UHSRUWLQJ EHKDYLRXU 5HSRUWLQJ KHWHURJHQHLW\ PD\ DIIHFW WKH PHDQ DQG WKH VKDSH RI WKH 6$+
GLVWULEXWLRQ$SDUWLFXODU W\SHRIUHSRUWLQJKHWHURJHQHLW\ LV WKDW ; VKLIWVDOO WKUHVKROGV FL LQSDUDOOHO7KLV LV HTXLYDOHQW WR D VKLIW RI WKH LQGH[ IXQFWLRQ WKDW JHQHUDWHV WKH GLVFUHWH UHVSRQVHV +6 DQG ZH
WKHUHIRUHUHIHUWRWKLVNLQGRIUHSRUWLQJEHKDYLRXUDV LQGH[VKLIW UHSRUWLQJ$OWHUQDWLYHO\LQWKHFDVHWKDW












RI ; RQ WKH UHSRUWLQJ WKUHVKROGV DQG KHQFH FXWSRLQW VKLIW LQ UHSRUWLQJ +RZHYHU XQGHU WKH QXOOK\SRWKHVLV WKHPDWWHU LV OHVV VWUDLJKWIRUZDUG ,Q WKLV FDVH RQO\ WKH GLIIHUHQFH EHWZHHQ ; DQG; LVLGHQWLILHGDQGZHWKHUHIRUHFDQQRWGLVWLQJXLVKZKHWKHUDQHIIHFWRIDQH[RJHQRXVYDULDEOHUHIOHFWVLQGH[
VKLIWUHSRUWLQJ;RUWUXHKHDOWKHIIHFWV ;7KLVLVDIXQGDPHQWDOLGHQWLILFDWLRQSUREOHPWKDWFDQQRWEH UHVROYHG ZLWKRXW H[WHUQDO LQIRUPDWLRQ RU DUELWUDU\ H[FOXVLRQ UHVWULFWLRQV  ,W ZLOO GHSHQG RQ WKH




+6N  L  GNL I+R DNH N d GNL E
1RWHWKDWWKLVVSHFLILFDWLRQLVPRUHIOH[LEOHWKDQWKHXVXDOKLHUDUFKLFDORUGHUHGUHVSRQVHPRGHOV
OLNHHJ WKH+23,7PRGHO ,Q WKHVHPRGHOVRQHXVXDOO\DVVXPHVDFRPPRQYHFWRU D DQG LPSRVHV D
IXQFWLRQDO IRUP RQ WKH IXQFWLRQ JL )RU LQVWDQFH .HUNKRIV 	 /LQGHERRP  *URRW  DQG
7DQGRQHWDO WDNHJL ;EL ;¶EL,QRXUVSHFLILFDWLRQRIEHDFKVXEJURXS N LVDOORZHGWR





$WHVWIRUGLIIHUHQWLDOUHVSRQVHEHKDYLRXUDFURVVVXEJURXSVLHGLIIHUHQW GL µV DQGRUGLIIHUHQW
D¶VFDQEHEDVHGRQVWUDLJKWIRUZDUGOLNHOLKRRGUDWLRWHVWV7KHWHVWVFRPSDUHWKHVXPRIWKHOLNHOLKRRG
YDOXHVIRUWZRVXEJURXSV N DQGN¶ ZLWK WKH OLNHOLKRRGYDOXHVREWDLQHGXVLQJ WKH WRWDOJURXSLHZLWK
HTXDOGL µV DQGD¶VLPSRVHG,QFDVHVZKHUHHTXDOLW\RIUHVSRQVHEHKDYLRXUIRUWZRJURXSVLVUHMHFWHG
ZHFDQDGGLWLRQDOO\WHVWZKHWKHUWKLVLVGXHWRLQGH[VKLIWVGLIIHUHQW D¶VRUWRFXWSRLQWVKLIWVGLIIHUHQW
GL µV7KLVFDQEHGRQHE\HVWLPDWLQJEVXEMHFWWRHLWKHUWKHUHVWULFWLRQWKDW GNL  GN¶L RUDN  DN¶  L
DQGWRFRPSDUHWKHOLNHOLKRRGYDOXHRIWKHUHVWULFWHGPRGHO5 ZLWKWKHVXPRIWKHOLNHOLKRRGYDOXHV




)LUVW WKH FRUH RI WKHPRGHO LV HTXDWLRQ  DQG WKH HTXDWLRQV WKDW UHODWH WKLVPRGHO WR WKH
DFWXDO UHVSRQVHV RQ WKH 6$+ TXHVWLRQ HTXDWLRQV  DQG E¶ 7KLV VHHPV WKHPRVW QDWXUDO ZD\ WR
LPSOHPHQW WKH UHSRUWLQJ EHKDYLRXU *LYHQ WKH PRGHO VWUXFWXUH WKH WHVWLQJ SURFHGXUH UHPDLQV
LGHQWLFDO UHJDUGOHVV RI WKH HVWLPDWLRQPHWKRG XVHG DQG DV VXFK LW LV LPPDWHULDO ZKHWKHU RQH XVHV
KLHUDUFKLFDOUHVSRQVHLQWHUYDOUHJUHVVLRQRURWKHUPHWKRGVWRHVWLPDWHWKHSDUDPHWHUVLQDRUE
6HFRQGO\ WKHUHVSRQVHHTXDWLRQDZLWKLQGLYLGXDOVSHFLILFWKUHVKROGVFDQDOVREHGHULYHG




7KLUGO\ HVVHQWLDO WR RXU DSSURDFK LV D YDOLG EHQFKPDUN WKH REMHFWLYH KHDOWK PHDVXUH +R
7DQGRQHWDO KDYHSURSRVHGWKHXVHRIYLJQHWWHVWRPDNHWKHVHOIUHSRUWUHVSRQVHVFRPSDUDEOH
DFURVV GLIIHUHQW SRSXODWLRQV7KH YLJQHWWHV DUH LQFOXGHG LQ WKH:+20XOWL&RXQWU\ 6WXG\ DQG DUH
GHVLJQHGWRFDOLEUDWHWKHVL[GRPDLQVRIWKH:+2JHQHULFKHDOWKPHDVXUH)RUHDFKGRPDLQOLNHHJ
PRELOLW\ UHVSRQGHQWV DUH DVNHG WR UDWH WKH GHJUHH RI LPSDLUPHQW IRU GHVFULSWLRQV RI ILFWLWLRXV

LQGLYLGXDOV7KHGHVFULSWLRQVRIWKHVHLQGLYLGXDOVUDQJHIURPDSHUIHFWO\KHDOWK\DWKOHWHWRDQDOPRVW
IXOO\SDUDO\VHG LQGLYLGXDO5HVSRQGHQWVDUHDVNHG WRFODVVLI\ WKHVHYLJQHWWHVRQD VLPLODU ILYHSRLQW
UHVSRQVH VFDOH DV WKH 6$+ PHDVXUH 'LIIHUHQFHV LQ WKH UHVSRQVH EHKDYLRXU DFURVV GLIIHUHQW VXE
SRSXODWLRQV DUH WKHQ XVHG WR LGHQWLI\ YDULDWLRQV LQ WKH FXWSRLQWV0RUH VSHFLILFDOO\ 7DQGRQ HW DO
PRGHOWKHUHVSRQVHVWRYLJQHWWHV N<NDV
<N  L  FL < d FLL Q 












1DWLRQDO3RSXODWLRQ+HDOWK6XUYH\ 13+6 7DPED\ DQG &DWOLQ  )RU RXU DQDO\VHVZH KDYH
LQFOXGHG UHVSRQGHQWV DJHG EHWZHHQ  DQG  \HDUV DQG KDYH H[FOXGHG FDVHV ZLWK LQFRPSOHWH RU
 7KHYLJQHWWHVFDQEHYLHZHGDVDQH[WHUQDOVRXUFHRILQIRUPDWLRQFRQFHUQLQJWKHUROHRIWKHH[RJHQRXVYDULDEOHV

LQFRQVLVWHQW LQIRUPDWLRQ RQ WKH UHOHYDQW VRFLRGHPRJUDSKLF DQG KHDOWK YDULDEOHV 7KH UHPDLQLQJ
VDPSOHVL]HFRQVLVWVRIREVHUYDWLRQV
7KH WZRNH\YDULDEOHVIRU WKLV VWXG\DUHVHOIDVVHVVHGKHDOWK6$+DQG WKHPRUHREMHFWLYH
KHDOWKVWDWXVDVPHDVXUHGE\WKH+HDOWK8WLOLW\,QGH[+8,,QWHUPVRIWKHQRWDWLRQRIWKHSUHYLRXV
VHFWLRQ+6 HTXDOV6$+DQG+2 HTXDOV+8,,QWKH13+6UHVSRQGHQWVZHUHDVNHG³,QJHQHUDOKRZ
ZRXOG\RXVD\\RXUKHDOWKLV"´ 7KHUHVSRQVHFDWHJRULHVZHUHH[FHOOHQWYHU\JRRGJRRG IDLU DQG
SRRU%HFDXVHRQO\DUHODWLYHO\VPDOOIUDFWLRQRIWKHVDPSOHLV LQSRRUKHDOWKZHFRPELQH WKHSRRU
DQG IDLU FDWHJRU\ RI WKH 6$+YDULDEOH$OVR HDFK UHVSRQGHQWZDV DVVLJQHG D+HDOWK8WLOLW\ ,QGH[
VFRUH EDVHG RQ WKH UHVSRQVHV WR WKH TXHVWLRQV RI WKH HLJKWDWWULEXWH +HDOWK 8WLOLW\ ,QGH[0DUN ,,,
KHDOWKVWDWXVFODVVLILFDWLRQV\VWHP7KH+HDOWK8WLOLW\,QGH[LVDJHQHULFKHDOWKVWDWXVLQGH[GHYHORSHG
DW0F0DVWHU8QLYHUVLW\WKDWPHDVXUHVERWKTXDQWLWDWLYHDQGTXDOLWDWLYHDVSHFWVRIKHDOWK7RUUDQFH HW
DO   )HHQ\ HW DO   ,W SURYLGHV D GHVFULSWLRQ RI DQ LQGLYLGXDO¶V RYHUDOO IXQFWLRQDO




LQDVPXFK DV SUHIHUHQFHV DERXW YDULRXV KHDOWK VWDWHV DUH HOLFLWHG IURP D UHSUHVHQWDWLYH VDPSOH RI
LQGLYLGXDOV ,Q WKLV ZD\ LQGLUHFWO\ WKH +8, DOVR HPERGLHV LQIRUPDWLRQ EDVHG RQ WKH YDOXDWLRQ RI
YLJQHWWHVVXFKDVWKHRQHVSURSRVHGE\ 7DQGRQHWDO EXW UHVSRQGHQWVDUHDVNHG WRYDOXHDOO
KHDOWK GRPDLQV VLPXOWDQHRXVO\ LQWR D VLQJOH XWLOLW\ LQGH[ 7KLV PDNHV WKH +8, D YHU\ VXLWDEOH
FDQGLGDWH IRU WKH PRUH REMHFWLYH KHDOWK YDULDEOH ZKHUH ZH QHHG WR FRQGLWLRQ RQ  +2 0RUH




YDULDEOHV LQ RXU DQDO\VLV 5HSRUWLQJ EHKDYLRXU PD\ GLIIHU DFURVV VRFLRHFRQRPLF VWDWXV EXW DOVR
DFURVVGLIIHUHQWFXOWXUDORUHWKQLFJURXSV7KH&DQDGLDQ13+6FDQWRVRPHH[WHQWEHXVHGWRWHVWIRU

FURVVFXOWXUDO GLIIHUHQFHV LQ UHSRUWLQJ EHKDYLRXU E\ XVLQJ ODQJXDJH DV D SUR[\ IRU JURXSV ZLWK





WKH GLIIHUHQFHV DUH PXFK VPDOOHU 2QO\ DW ORZHU OHYHOV RI KHDOWK VRPH GLIIHUHQFHV UHPDLQ ZLWK
SDUWLFXODUO\WKHIHPDOHROGHUDQGORZHULQFRPHUHVSRQGHQWVUHSRUWLQJORZHUPHDQ+8,YDOXHVWKDQ
















)RUH[DPSOHZHREVHUYHIRXUGLIIHUHQW ODQJXDJH RUFXOWXUDOJURXSV LQ WKHVDPSOH)UHQFK
RQO\)U(QJOLVKRQO\(Q)UHQFK DQG (QJOLVK%RDQG2WKHU2W:HREVHUYHDQ LQGLFDWRUIRU
REMHFWLYHKHDOWK+R DQGDUHVSRQVHWRDTXHVWLRQFRQFHUQLQJJHQHUDOKHDOWK+67KHODWWHUYDULDEOHLVDQ
RUGHUHGFDWHJRULFDOYDULDEOHZLWKUHVSRQVHFDWHJRULHV ,W LVK\SRWKHVL]HGWKDW WKHGLIIHUHQWFXOWXUDO
EDFNJURXQGVPD\ OHDG WR GLIIHUHQWLDO UHVSRQVH EHKDYLRXU HYHQ LI LQGLYLGXDOV KDYH LGHQWLFDO KHDOWK
+R6RDFFRUGLQJWRWKHGLIIHUHQWLDOUHVSRQVHPRGHOE
+6N  L  GNL I+R DNH N d GNL E¶
)RUHDFKN)U(Q%R2W ZHREWDLQDVHSDUDWHVHWRIHVWLPDWHVRIDN DQGGNL
SDUDPHWHUV7KHQXOOK\SRWKHVLVRIUHSRUWLQJKRPRJHQHLW\LVWKDWWKHUHLVQRGLIIHUHQWLDOUHVSRQVHZLWK
UHVSHFWWRWKH LQGH[ IRUDOON.N  .  LH WKH WUDQVODWLRQRIREMHFWLYHKHDOWK LQWRVXEMHFWLYHKHDOWK LV
LGHQWLFDODFURVVJURXSVDQGWKH FXWRIISRLQWV IRUDOOLDQGNGNL  / LHWKHUHVSRQVHFDWHJRULHVKDYH
WKHVDPHPHDQLQJIRUDOON )U(Q%R2WJURXSV
+6N  L  GL I+R D¶E)UE(QE%RE2WH  d GL E¶¶







7KLV SURFHGXUH ZDV DSSOLHG IRU ILYH VWUDWLI\LQJ YDULDEOHV IRXU ODQJXDJH JURXSV  )UHQFK




DQGRYHU WZRHGXFDWLRQDOJURXSVKLJKDQG ORZDQG WZRLQFRPHJURXSV KLJKDQG ORZ/RZ
LQFRPH LVGHILQHGDVDQ LQFRPH OHVV WKHQ&DQ$ ORZHGXFDWLRQ LVGHILQHGDV WKHKLJKHVW
OHYHORIHGXFDWLRQDODWWDLQPHQWEHLQJVHFRQGDU\VFKRRORUOHVV
5HVXOWV
7KH OLNHOLKRRG WHVW UHVXOWV EDVHG RQ VXEJURXS HVWLPDWLRQV RI WKH YDULRXV PRGHOV DUH SUHVHQWHG LQ
7DEOHV:HVWDUWE\WHVWLQJIRUKRPRJHQHLW\LQUHVSRQVHEHKDYLRXUE\ODQJXDJH/DQJXDJHLVWKH
FORVHVWZH FRXOG JHWZLWK WKLV VDPSOH WR GLIIHUHQFHV LQ FXOWXUDO EDFNJURXQGV LQ&DQDGD DQG LW KDV






LQ WKH JURXS RI ROG IHPDOHVZLWK ORZ HGXFDWLRQ DQG LQFRPH WKHUHZDV FOHDU HYLGHQFH RI FXWSRLQW
VKLIW
LQFOXGHWDEOHVDURXQGKHUH!
1H[WZHDJJUHJDWHG DFURVV ODQJXDJHJURXSV DQG WHVWHG IRU UHVSRQVHVKLIW E\ LQFRPHZKLOH
FRQWUROOLQJIRUODQJXDJHLQWKHLQGH[IXQFWLRQRQO\7KHWHVWUHVXOWVLQ7DEOHVKRZWKDWLQRQHJURXS
RQO\ \RXQJPDOHVZLWK ORZ HGXFDWLRQ KRPRJHQHLW\ DFURVV LQFRPHZDV UHMHFWHG DQG LW ZDV GXH
HQWLUHO\ WR LQGH[VKLIW7DEOHSUHVHQWV WKH VDPH UHVXOWV IRU HGXFDWLRQ ,W LV VWULNLQJ WR VHH WKDW IRU
QRQH RI WKH IRXU GHPRJUDSKLF JURXSV ZH ILQG DQ\ HYLGHQFH RI UHVSRQVH VKLIW E\ HGXFDWLRQ
$SSDUHQWO\WKHUHODWLRQVKLSEHWZHHQ+8,DQG6$+LVVLPLODUIRUWKRVHZLWKKLJKDQGORZHGXFDWLRQ




D FOHDU UHMHFWLRQ RI WKH UHSRUWLQJ KRPRJHQHLW\ K\SRWKHVLV IRU ERWK RI WKHVH GHPRJUDSKLF
FKDUDFWHULVWLFV*LYHQVLPLODU+8,OHYHOVPDOHVDQGIHPDOHVDQG\RXQJDQGROGGR QRW UHSRUWVLPLODU






WKHYDOLGLW\RI VXEJURXSFRPSDULVRQVRIKHDOWK OHYHOVDQGGHJUHHVRI LQHTXDOLW\$Q\ WHVWV IRU VXFK
GLIIHUHQWLDOUHSRUWLQJLQHYLWDEO\KDYHWRFRQGLWLRQRQVRPHRWKHUSUHIHUDEO\PRUHREMHFWLYHPHDVXUH




RUGHUHG UHVSRQVH PRGHO DQG KRZ FXWSRLQW VKLIW DQG LQGH[ VKLIW FDQ EH VHSDUDWHG XVLQJ VLPSOH
OLNHOLKRRGUDWLR WHVWV+RZHYHU LQ WKHFDVHRI LQGH[VKLIW LW LVQRWSRVVLEOH WRGLVWLQJXLVK UHSRUWLQJ
EHKDYLRXU IURP WUXH KHDOWK HIIHFWV 7KLV LV D IXQGDPHQWDO LGHQWLILFDWLRQ SUREOHP WKDW KROGV IRU DOO
PRGHOVWKDWDLPWRLGHQWLI\UHSRUWLQJKHWHURJHQHLW\IURPWUXHKHDOWKHIIHFWVDQGWKLVSUREOHPFDQQRW
EH VROYHGZLWKRXW H[WHUQDO LQIRUPDWLRQ DQGRU DUELWUDU\ H[FOXVLRQ UHVWULFWLRQV $Q H[FHSWLRQ LV WKH
YLJQHWWHDSSURDFKVXJJHVWHGE\ 7DQGRQ HWDO :HGLVFXVVKRZRXU DSSURDFK UHODWHV WR WKHLU
DSSURDFK DQG FRQFOXGH WKDW RXU WHVWLQJ SURFHGXUH WR GLVWLQJXLVK EHWZHHQ FXWSRLQW VKLIW DQG LQGH[
VKLIW LV DOVR QHHGHG IRU WKH YLJQHWWH PHWKRG:H DOVR DUJXH WKDW LI WKH UHVSRQVHV WR WKH YLJQHWWHV
GHSHQGRQ WKH UHVSRQGHQW¶VKHDOWK VWDWXV DV LQ RXUPHWKRG FRQGLWLRQLQJ RQ RWKHU REMHFWLYH KHDOWK
PHDVXUHVPD\EHUHTXLUHG

:H LOOXVWUDWH RXU PRGHO DQG WHVWLQJ SURFHGXUH E\ H[DPLQLQJ ZKHWKHU LQ &DQDGD WKH
UHODWLRQVKLS EHWZHHQ WKH RUGHUHG UHVSRQVHV WR WKH VHOIDVVHVVHG KHDOWK 6$+ TXHVWLRQ LV SURQH WR
LQGH[ DQG FXWSRLQW VKLIW )RU ODQJXDJH LQFRPH DQG HGXFDWLRQ ZH ILQG YHU\ IHZ YLRODWLRQV RI WKH
KRPRJHQHRXV UHSRUWLQJ K\SRWKHVLV DQG LQ WKH IHZ FDVHV ZKHUH LW LV YLRODWHG LW DSSHDUV DOPRVW
LQYDULDEO\GXHWRLQGH[UDWKHUWKDQFXWSRLQWVKLIW7KHUHVXOWVDUHYHU\GLIIHUHQWIRUDJHDQGJHQGHU
PDOHV DQG IHPDOHV UHVSRQG GLIIHUHQWO\ WR WKH 6$+ TXHVWLRQ DQG VR GR WKH \RXQJ DQG WKH ROGHU
UHVSRQGHQWV )HPDOH DQG ROGHU UHVSRQGHQWV DSSHDU WR EHPLOGHU LQ WKHLU VHOIDVVHVVPHQWV WKDQ WKHLU
PDOHDQG\RXQJHUFRXQWHUSDUWV0RUHRYHUWKHGLIIHUHQFHVDUHUHIOHFWHGERWKLQLQGH[DQGLQFXWSRLQW
VKLIWV $V D UHVXOW DQ\ GLIIHUHQFHV EHWZHHQ WKHVH JURXSV LQ 6$+ WHQG WR XQGHUVWDWH WKH µWUXH¶
GLIIHUHQFHVLQVRIDUDVWKHVHDUHPLUURUHGE\WKHGLIIHUHQFHVLQWKH+HDOWK8WLOLW\,QGH[
,WLVSRVVLEOHRIFRXUVHWKDWWKHVHKHWHURJHQHRXVUHVSRQVHVE\DJHDQGJHQGHUDUHGXHWRWKH
IDFW WKDW WKHPXOWLDQGVLQJOHDWWULEXWHXWLOLW\ IXQFWLRQVXVHG WRJHQHUDWH WKH LQGLYLGXDO+8,YDOXHV
ZHUH QRW HVWLPDWHG DJH DQG JHQGHU VSHFLILF 8WLOLW\ YDOXHV DVVRFLDWHGZLWK IRU LQVWDQFH D FHUWDLQ
GHJUHHRIPRELOLW\RUYLVLRQPD\LQGHHGGLIIHUE\DJHDQGJHQGHU,IVXFKDJHJHQGHUVSHFLILFLWLHVLQ
WKH XWLOLW\ IXQFWLRQV DUH GHHPHG OHJLWLPDWH WKLV FRXOG H[SODLQ RXU ILQGLQJV ,I DV LQ WKH :+2
DSSURDFK ERWK WKH LWHP FODVVLILFDWLRQ DQG WKH UDWLQJ RI YLJQHWWHV DUH REWDLQHG IURP WKH VDPH
















,Q WKH FDVH RI LQGH[ VKLIWV HVWLPDWHV RI KHDOWK LQHTXDOLWLHV RU KHDOWK GLIIHUHQFHV EHWZHHQ VRFLR
HFRQRPLF JURXSVZLOO QRW VXIIHU IURP UHSRUWLQJ KHWHURJHQHLW\ DV ORQJ DV RQH FDQ FRQWURO IRU WKHVH
GLIIHUHQFHVIRULQVWDQFHYLDVWDQGDUGLVDWLRQRQWKHUHOHYDQWFRYDULDWHV ,Q WKHFDVHRIFXWSRLQWVKLIW




RI WKHPRGHO WKHVH DUH LQ WKH UHVSRQVH FDWHJRU\ WKUHVKROGV  FL1H[W RQH FRXOGXVH WKH LQGH[ ¨ WRPHDVXUH WKHGHJUHHRI LQFRPHUHODWHGKHDOWK LQHTXDOLWLHV$QLOOXVWUDWLRQRI WKLVZRXOGJREH\RQG WKH
VFRSHRIWKHFXUUHQWSDSHUDQGZHWKHUHIRUHOHDYHWKLVIRUIXWXUHUHVHDUFK

7DEOHV7DEOH7HVWIRUGLIIHUHQWLDOUHVSRQVHE\ODQJXDJHJURXS0DOHV <RXQJ 2OG(GXFDWLRQKLJK (GXFDWLRQORZ (GXFDWLRQKLJK (GXFDWLRQORZ,QFRPHKLJK ,QFRPHORZ ,QFRPHKLJK ,QFRPHORZ ,QFRPHKLJK ,QFRPHORZ ,QFRPHKLJK ,QFRPHORZORJOLN)UHQFKVSHDNLQJ  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/5/8        3YDOXHGHJUHHVRIIUHHGRP        /RJOLNVHPLUHVWUPRGHOFXWSQWVIUHH/&3 QD  QD QD   QD QD$ WHVWIRUFXWSRLQWVKLIW/5/&3 QD  QD QD   QD QD3YDOXHGI QD  QD QD   QD QD$ WHVWIRULQGH[VKLIW/&3/8 QD  QD QD   QD QD3YDOXHGI QD  QD QD   QD QD)HPDOHV <RXQJ 2OG(GXFDWLRQKLJK (GXFDWLRQORZ (GXFDWLRQKLJK (GXFDWLRQORZ,QFRPHKLJK ,QFRPHORZ ,QFRPHKLJK ,QFRPHORZ ,QFRPHKLJK ,QFRPHORZ ,QFRPHKLJK ,QFRPHORZORJOLN)UHQFKVSHDNLQJ        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